We give a formula for the number of spanning trees in a chain of cycles that have connected intersection of one edge but where the cycles have variable sizes. The formula uses basic properties of continued fractions.
Sequences of Cycles
onsider a graph which is a sequence of n cycles 123..n C where cycles (of variable size but larger than two) with adjacent labels share a single common edge. An example with 5 n = is given in Figure 1 . 
C
We should like to derive a formula for the tree complexity, i.e. the number of spanning trees, for such graphs that uses a continued fraction expansion rather than the matrix tree formula.
If we glue two cycles of lengths 1 g and 2 g sharing one common edge, then the situation is easy, and there are has a numerator which is the number of spanning trees of the union of two cycles, and it has a denominator which is the number of spanning trees of a single cycle of length 2 g .
Let us now consider a larger case as in the right hand side of the Figure For the proof of this formula we first remark that for the bracket [ ]
We have the well known relation (Bier 1995) 
Considering the substitution ( )
Now we can do a proof by induction on n. It is clear that for 1 n = the result for both the formula and for the counting is g 1 , so we may start the induction. Then for the induction step the right hand side of equation (1) 
. Recall that for the complete graph we have Cayley's formula ( )
For the n -cycle n Cy obviously we have ( ) n k Cy n = . As a simple application of the above fact we have ( ) .
We can see by inspection, using the lemma twice and the induction hypothesis that the last term in (2) 
where the second last step comes from ( ) 1 k T = for any tree T , and the last step is the inductive assumption.
Finally we claim that the sum of the two central terms of (2) ( ) ( ) ( ) 
Special Cases and Discussion
Let us consider the special case in which all cycles have the same length, say g. Then from (1) For example (Bogdanowicz 1994) gives results for the fan graph on the left of the Figure 2 , while the formulae are also correct for a graph as on the right side of that Figure. Similarly, various authors treat cases like the ladder on the left of the Figure 3 , but one rarely sees a graph like the one on the right side which again has the same number of spanning trees. Perhaps the general theory of complexity (Ihara 1966 , Hashimoto 1989 , Stark et al. 1995 , Northshield 1994 ) may help to explain such equalities.
